Lack of plasminogen does not alter the early inflammatory response following a tympanic membrane perforation: a study in plasminogen-deficient mice.
The results of the present study show that the early inflammatory response in plasminogen (plg)-deficient mice is not altered compared to that in wild-type (wt) mice. Therefore the chronicity of the perforation in the long-term healing experiment cannot be explained by an impairment of the early inflammatory response, but rather by an impairment in activation of the inflammatory cells. These findings give further insight into the mechanisms resulting in a clinically seen chronic tympanic membrane (TM) perforation and thus possible therapeutic strategies to replace today's conventional surgical treatment of these perforations. Plg has been shown to play an essential role in the healing of TM perforations. In plg-deficient mice a completely arrested healing reaction was seen, resulting in a chronic TM perforation. The mechanisms involved seem to be an abundant neutrophil recruitment, an accumulation of macrophages, an arrested keratinocyte migration, and a massive deposition of fibrin along the TM tissue. However, the exact functional role of plg in the early inflammatory response during healing of TM perforation remains unclear. This study aimed to evaluate the early inflammatory response, mainly the occurrence of macrophages and neutrophils, during the first 48 h following a perforation in the pars tensa (PT) of the TM, in mice lacking the plasminogen gene compared to the corresponding response in wt mice. The TMs were perforated in 45 plg-deficient and 39 wt mice. Otomicroscopic evaluation was performed at 3, 6, 9, 12, 18, 24, and 48 h after the perforation was made. Mice were harvested at all time points and prepared for morphology including immunohistochemistry (IHC). IHC was performed with antibodies targeting macrophages, neutrophils, T and B cells, cytokeratin, and fibrin(ogen). Morphometry was performed regarding the volume percentage of TM tissue occupied by the different inflammatory cells. Perforation of the TM resulted in early otomicroscopic changes of the pars flaccida (PF) in both genotypes. Infiltration of inflammatory cells to PF and the presence of edema occurred as early as 6 h after the perforation was made, in both plg-deficient and wt mice. Morphometry did not reveal any significant differences between the genotypes concerning the occurrence of inflammatory cells. In contrast to the PF, the PT showed only sparse reactions during the experimental period. Furthermore, the migration pattern of keratinocytes did not differ between the genotypes throughout the experimental period.